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Abstract: In order to understand the distribution pattern of the extrafloral nectaried plants in the tropical rainforest in 
Xishuangbanna, Yunnan, China, we investigated seven forest communities ( three primary forests and four secondary forests 
at different ages) in Xishuangbanna Nature Reserve . Fifty-two species belonging to 36 genera and 23 families accounting for 
12.3% of 424 angiosperm species in the seven communities were found to bear extrafloral nectaries ( EFNs) . Among 
which, eight genera and 37 species were the first time to be recorded as plants to bear EFNs . The study indicated, (1) 
The EFN species mainly occurred in subclasses Dilleniidae, Rosidae and Asteridae of the Magnoliopsida, and the most 
common EFNs were flattened glands situated on leaf blades; (2) The proportions of EFN species within the seven commu- 
nities ranged from 9.5% ( Vatica guangxiensis forest) to 18.5% ( Macaranga denticulata forest) , and the EFN species 
appeared to be more abundant in the secondary forests than those in the primary forests; (3) EFN species were dispropor- 
tionally distributed among different growth forms, with the abundance being: tree > shrub > liana > herb, and no epiphytic 
and parasitic plants were found to bear EFNs . 


Key words: Community survey; Extrafloral nectary; EFN; Growth form; Plant-animal interaction 
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Table 1 Brief descriptions of the communities studied 
























































































































































(i 
Community No . Site Community Name Age (year) 
1 > 100 
2 > 100 
3 > 100 
4 46 
5 30 
6 20 
7 5 






















































































Dominant species 





Shorea chinensis Wang Hsie 








S. chinensis 




















Vatica guangxiensis X .L . Mo 








Castanopsis hystrix J .D . Hooker et Thomson ex A . De Candolle 

















C. hystrix, Pleioblastus amarus (Keng) Keng f . 
























































Engelhardia spicata Lesch; Elaeocarpus austroyun- 









































nanensi Hu; | Phoebe puwenensis Cheng; Mallotus paniculatus 
(Lam .) Muell . Arg; Macaranga indica Wight 






























































Macaranga denticulate (Bl .) Muell . Arg . 
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Table 2 Checklist of extrafloral nectary (EFN ) plants 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EFN 
EFN angiosperm plants Growth form EFN position 
LI LI OPSI DA 
Liliaceae 
Smilax bracteata Presl * Liana Apex lower side 
S. lunglingensis Wang et Tang" Liana Apex lower side 
S. perfoliata Lour .” Liana Apex lower side 
MAGNOLIOPSIDA 
Asclepiadaceae 
Marsdenia glabra Costantin Liana Lamina base upper side 
Verbenaceae 
Gmelina arborea Roxb . Tree Lamina upper side 
Acanthaceae 
Thunbergia grandiflora (Rottl . ex Willd .) Roxb . Liana Calyx outside 
Bignoniaceae 
Markhamia stipulata (Wall .) Seem . ex K . Schum . var. stipulata“ Tree Lamina base lower side 
Mayodendron igneum (Kurz .) Kurz ." Tree Lamina lower side 
Ebenaceae 
Diospyros atrotricha H . W . Li * Tree Lamina lower side 
D. nigrocortex C . Y . Wu i Tree Lamina lower side 
D. xishuangbannaensis C . Y . Wu & H . Chu* Tree Lamina lower side 
Malvaceae 
Sida acuta Burm . F .” Herb Vein lower side 
Sterculiaceae 
Byttneria integrifolia Lace” Liana Vein lower side 
Dipterocarpaceae 
Shorea chinensis Wang Hsie” Tree Lamina lower side 
Cucurbitaceae 
Hodgsonia macrocarpa (B1 .) Cogn ET Liana Lamina lower side 
Flacourtiaceae 
Homalium ceylanicum var. laoticum (Gagnep .) G . S . Fan" Tree Lamina base margin 
Passifloraceae 
Adenia penangiana (Wall .ex G . Don) Wilde" Liana Lamina base lower side 
Moraceae 
Ficus tinctoria subsp. gibbosa (Bl ) Corner" Tree Lamina base lower side 
Menispermaceae 
Parabaena sagittata Miers ` Liana Lamina base upper side 
Euphorbiaceae 
Alchornea tiliifolia (Benth .) Muell . Arg" Shrub Lamina lower side 
A. trewioides (Benth .) Muell . Arg . Shrub Lamina lower side 
Aporusa chinensis (Champ .) Merr . Tree Lamina lower side & stipule 
A. villosa (Lindl .) Baill .” Tree Lamina lower side & stipule 
A. yunnanensis (Pax et Hoffm .) Mete ." Tree Lamina lower side & stipule 
Baccaurea ramiflora Lour." Tree Lamina base margin 
Cleidion bracteosum Gagnep .“ Tree Lamina both sides 
Croton cascarilloides Raeusch ." Shrub Petiole tip 
Macaranga denticulata (Bl .) Muell . Arg . Tree Lamina base lower side 
M. henryi (Pax et Hoffm .) Rehd . Tree Petiole tip & stem 
M. indica Wight Tree Vein upper side 
M. kurzii (Kuntze) Pax et Hoffm .* Shrub Lamina base upper side 
M. spl. Shrub Lamina base upper side 
M. sp2 Shrub Lamina base upper side 
Mallotus barbatus (Wall .) Muell . Arg . Shrub Vein upper side 
M. paniculatus (Lam .) Muell . Arg . Tree Vein upper side 
M. philippinensis (Lam .) Muell . -Arg . Tree Lamina base upper side 






































































































































































































































































































































































































































































































































































































































2 [] uggugmpn:upnaugugaguumnagaguaupnagagpnaggu 177 
OU 1 
EFN 
EFN angiosperm plants Growth form EEN position 
M. tetracoccus (Roxb .) . Kurz Tree Vein upper side 
Sapium baccatum Roxb .” Tree Vein lower side 
Fabaceae 
Acacia pennata (Linn .) Willd . Liana Rachis 
Adenanthera pavonina var. microsperma (Teijsm . et Binnend .) Nielsen" Tree Rachis & Vein upper side 
Cylindrokelupha kerrii (Gagnep .) T.L .Wu'* Tree Rachis 
Mezoneuron cucullatum (Roxb ) Wight & Arn ."' Liana Apex 
Mucuna pruriens (Linn .) DC ? Herb Stipule 
Pithecellobium clypearia (Jack) Benth i Tree Rachis 
Polygalaceae 
Xanthophyllum siamensis Craib * Tree Lamina lower side 
X. yunnanensis C . Y Wut Tree Lamina lower side 
Vitaceae 
Leea compactiflora Kurz" Shrub Stem 
Rosaceae 
Pygeum topeng ii Merr .^ Tree Lamina base lower side 
Dichapetalaceae 
Dichapetalum gelonioides (Roxb .) Engl . Tree Lamina lower side 
Meliaceae 
Trichilia connaroides (W . Et A .) Bentvelzen “ Tree Lamina lower side 
Rutaceae 
Evodia lepta (Spreng .) Merr .^ Shrub Lamina lower side 
Sapindaceae 
Pometia tomentosa (Bl .) Teysm .et Binn fs Tree Lamina lower side 
(*)' (hy 































































































































































































Firstly reported EFN species marked with — ( * )' , genus marked with’ 
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Plants were classified according to J . Hutchison s Classification System 
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O00000 U 2), 000000 (fom- uumubppauuguubaiuliBBuggul 
les)[] [] O Celevated)[] [] O (flattened) O D uuguuiuutuliiutmtuitilutulltutl 
(pit-shaped)[] [] O (hollow) 5 0 O [] (Elias, ug uui uuu ub udguuu. 
3 
Table 3 Extrafloral nectaried species and species abundance in each community 
Considiy Primary forests Secondary forests TUM 
1 2 3 4 5 6 7 
Transect length (m) 200 180 120 120 120 160 70 
Species number 201 170 137 109 131 151 65 424 
( ) 24 22 13 11 24 19 12 52 
EFN species amount (Percentage) (11.9%) (12.9%) (9.5%) (10.1%) (18.3%) (12.6%) (18.5%) (12.3%) 
zx (Meanz SE) 11.42 1.796 14.33 3.7 96 
1 ( Paes = 0.246, t 0. 104 ) 














































































































See table 1 for the description of each community . The difference of extrafloral nectary species abundance between primary and secondary communities is not 


significant ( P4j-5 =0.271, independent samples t test, but Power = 0.104 is far too small) 
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Fig .1 Examples of extrafloral nectary positions and shapes 


1 . Markhamia stipulata var . stipulata; 2 . Cylindrokelupha kerrii; 3 . Pometia tomentosa; 4 . Adenanthera pavonina var. microsperma ; 
5. Smilax sp ; 6 . Pithecellobium clypearia; 7 . Mallotus barbatus; 8 . Macaranga henryi, 9 . Macaranga kurzii; 
10a, b. Dichapetalum gelonioides; 11 . Trichilia connaroides; 12 . Sapium baccatum 
EFN position: Lamina (1 .3.4.5.7.9 .10.11.12), Stem (8), Petiole or Rachis (2.4 .5 .); 
EFN shape: Flattened (1.3.7 .9 .10.11 .12), Pit-shaped (2.6 .), Elevated (8.6 .), Formless (5) 
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( +1 P=0.05 






























































































































































Fisher LSD |] ) 

















Fig .2 extraflora nectary plant abundance in the four growth forms 
(Mean + SE, means showing the same letter are not significantly different 


at P=0.05 level, multiple comparison was performed by Fisher LSD) 
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Table 4 Species number, extrafloral nectary ( EFN) species number and extrafloral nectary ( EFN) 


species abundance of the two subclasses categories in every growth forms 







































































Subclasses that EFN species concentrated 
































Growth form ( 













































































) ( ) 


























Species Num . 























Tree 111 30 (27.0% ) 
Shrub 66 9 (13.6%) 
Liana 63 7 (11.196) 
Herb 19 2 (10.5%) 

















EFN Species Num . (926) 




































































Subclasses that have few EFN species 














































































































Species Num . EFN Species Num . ( ?6) 
67 1 (1.596) 
12 0 
36 3 (8.396) 
44 0 
























































































































































































































































































































































Note: Subclasses that EFN species concentrated include Rosidae, Dillenidae and Asteridae; Subclasses that have few EFN species include all the other sub- 


classes; Epiphytes and parasites were not included in the table just because they have very few species 
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Table 5 Number (and percentage) of all species and extrafloral nectary (EFN) species 





in each subclasses of Magnoliopsida in three locations 





























( ) 
Xishuangbanna (China) 













































































All EFN 
Magnoliidae 52 (14.6%) 1 (2.0%) 
Hamamelididae 40 (11.3%) 1 (2.0%) 
Caryophylli dae 1 (0.3%) 0 
Dillenidae 60 (16.9%) 9 (18.4% ) 
Rosidae 127 (35.896) | 33 (67.3%) 
Asteridae 75 (21.1%) 5 (10.2% ) 




































































( ) ( ) 
Pasoh ( Malaysia) Barro Colorada Island (Panama) 








































































































All EFN All EFN 
62 (8.3%) 0 16 (9.2%) 0 
35 (4.7%) 1 (1.2%) 10 (5.8%) 0 

: : 3 (1.796) 0 
228 (30.896) 31 (35.4%) 41 (23.7%) (30.4% ) 
362 (48.8%) 56 (61.0%) 74 (42.8 96) (63.3% ) 
54 (7.2% ) 3 (2.4%) 29 (16.8 %) (6.5% ) 
































































































































































































































































































































Fiala and Linsenmair 1995 (Table 2), 


Note: the forest type is primary lowland rainforest in Pasoh, and half primary half secondary rainforest in Barro Colorada Island, - ' 





































































































indicates plants be- 


long to that subclass were not occurred in that location, dates of Malaysia and Panama from Fiala and Linsenmair 1995 (Table 2) , and lianas not included 


in the date of Panama 
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